The Effects of Mild Hearing Loss on Academic Performance Among Young School Age Children by Peterson, Miles Ellis
Utah State University 
DigitalCommons@USU 
All Graduate Theses and Dissertations Graduate Studies 
5-1981 
The Effects of Mild Hearing Loss on Academic Performance 
Among Young School Age Children 
Miles Ellis Peterson 
Follow this and additional works at: https://digitalcommons.usu.edu/etd 
 Part of the Education Commons 
Recommended Citation 
Peterson, Miles Ellis, "The Effects of Mild Hearing Loss on Academic Performance Among Young School 
Age Children" (1981). All Graduate Theses and Dissertations. 2356. 
https://digitalcommons.usu.edu/etd/2356 
This Thesis is brought to you for free and open access by 
the Graduate Studies at DigitalCommons@USU. It has 
been accepted for inclusion in All Graduate Theses and 
Dissertations by an authorized administrator of 
DigitalCommons@USU. For more information, please 
contact digitalcommons@usu.edu. 
Approved : 
THE EFFECTS OF MILD HEARI MG LOSS ON 
ACADEn! C PERFORt:ANCE At·10t!G YOUNG 
SCHOOL AGE CHILDRHI 
by 
Mi l es El lis Peterson 
fl. thesis submitted i n part ial fulfill ment 
of the requi rements for the degr·ee 
of 
t·11\SrER OF ARTS 
in 
Communicative Disorders 
UTAH STATE UN IVERSITY 
Logan, L:tah 
1981 
i i 
AC KNOVILEDGH1ENTS 
I vlish to express my deep gratitude to Dr. James C. Blair for his 
continual support and guidance throughout this endeavor . He praised my 
success and lifted me up in times of di scouragement. I al so wish to 
thank Dr. Steven H. Vi ehweg for his helpful counsel and advice from the 
very beginning of my academic career, and Dr. Keith Checketts for his 
help l•lith the research design and statistical ana lysis of this s tudy. 
A word of appreciation to Judi Pederson and Randi Alper from Jordan 
School District for their willingness to help identify the children and 
collect the data fo r this study. 
A spec ial thanks to my parents for their constant encouragemen t 
and to my dear wife and family for their love and patience. Their con -
fidence in me has made it possibl e to comp l ete this project . 
iii 
TABLE OF CO NTENTS 
Page 
ACKNOfiLEDGEMEIITS ................ . ........... ... .. ... ..... . ... . ..... i i 
LIST OF TABLES .. ...... ................ .. . . ... . . ... ...... ..... ... ... . v 
LI ST OF FIGURES . .... .......... .... ... ... .. ...... . .. . ........ . .. .. ... vi 
ABSTRACT . ... ......... . . ..... .. . ....... ... .. ............. . .... ..... .. vii 
INTRODUCT IOtl. .... . .............. . . . ... ... ....... . ................. . .. 1 
NETHOD . . ..... .... ... ...... . .. ... ... ...... . . . ... ........ ............. . 7 
Subjects . .. . .. ........ , .... . ...... . ......................... .. .. 7 
Procedures ....... , ....... . ..... . . . . ........... ... ........ . ...... 8 
RESULTS . ... ...... .. ........... . .. .. , ........ . ......... . ..... .. .. . .. . . 9 
DISCUSSION . ...... .. ....... .. .......... . ......................... . .... 14 
REFERENCES ..................... . .. . ........ .. ..... . ...... .... ........ 17 
APPENDICES ... ... ...................... . . .... .................... . . ... 22 
Appendix A. 
Appendix B. 
Appendi x C. 
Appenrlix D. 
Appendix E. 
Appendix F. 
Appendi x G. 
Letter to Schoo l District t o 
Req uest Permission .. . . ..... .. ................... . .. 2:i 
Letter Granting Permission 
P.eceived from Jordan School District .............. . 24 
Letter Req uesting Permission 
from Parents .. . ..... . , ............................ -25 
Jordan School District 
Testing and Evaluation Form 
for Third through Eighth Grade ............ ... ...... 26 
Jordan Schoo 1 District 
Testing and Evaluation Form 
for First and Second Grade ....... ... . .. . .......... . 27 
Pure Tone Audiological Test 
Results for the Twenty-Four 
Hearing Impaired Children 
in the study .. ... . . ................................ 28 
Achievement Scores from the Iowa 
Test of Basic Skills for the 
Hearing Impa ired Subjects .............. . . . ... ...... 30 
AppendixH. Ac hieveme nt Scores from the Iowa 
Test of Basic Skills for the 
Norma l Hear ing Control Subj ects ........... ... . .38 
iv 
v 
LIST OF TABLES 
Table Page 
1. Summary of AIWVA to test for differences 
between the hea ring impa ired group and 
nonnal control group in the first grade ............ .. .......... .. lQ 
2. Summary of two-way ANOVA to test for 
differences between the hearing impaired group 
and norma l control group in the second grade ...... ... ........... ·11 
3. Summa ry of ANOVA to t es t for differences 
between the hearing impaired gro up and 
nonnal control group in the third grade ......................... ·12 
4. S:1mmary of two-way ANOVA to test for 
differences between the hearing impa ired 
group and normal control group in the 
fourth grade . ... ....... .. . ... . . ...... . .. ...... ... . .. ........... . -13 
Vi 
LIST OF FIGURES 
Figure 
1. Summary of composite means for the normal 
hearing and hearing impaired in the first 
and second grades ........................................ . ....... 14 
2. Summary of composite means for the normal 
hearing and hearing impaired in the third 
and fourth grades .... . ....... .... . . ..... ... .... . .. ... ... ....... .. 14 
ABSTRACT 
The Effects of Mild Hearing Loss on 
Academic Performance Among Young 
School Age Children 
by 
Miles Ellis Peterson, Master of Arts 
Utah State University, 1981 
Major Professor: Dr. James C. Blair 
Department: Communicative Disorders 
The purpose of this study was to measure the academic performance 
of children with mild hearing loss (20-45 dB) by comparing them with 
a normal control group. Twenty-four pairs of children in the first 
through fourth grades were compared. The achievement scores of the 
vii 
seco nd and fourth grade student pairs were compared for the current 
academic year and for the previous academic year. A two-way analysis of 
Variance was used to compare the achievement scores from the Iowa Test 
of Basic Skills of the two groups. The results indicated statistical 
significance on some subtests of the first and fourth grade student's 
scores. The standard mean scores of the hearing impaired group was 
almost always poorer than the normal control group in every grade. The 
interaction between the two groups in the second and fourth grade showed 
no sign ificance statistically. The improvement in scores between the 
two years for the two groups was relatively parallel, however, the 
hearing impaired group's improvement was usually poorer in most of the 
subtests. The discussion includes the implications of these results 
indicating a negative effect of mild hearing loss particularly as the 
hearing impaired child gets older. It also includes interesting 
points related to hearing aid management and special services. 
(45 pages) 
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INTRODUCTION 
A mild hearing loss [20-45 dB) negatively affects the language and 
academic performance of school age children (Davis, Shepard, Stelmacho-
wicz, & Gorga, 1981; Sperl, 1978; Lewis, 1976; Kaplan, Fleshmann, Bender, 
Baum, & Clark, 1973; Holm & Kunze, 1969; Quigley & Thormure, 1968; 
Goetzinger, Harrison, & Baer, 1964; Kodman, 1963; Young & McConnell, 1957). 
It has also been suggested that a mild hearing loss in children can lead 
to disorders of auditory perception as well as social and emotional diffi-
culties (Brandes & Ehinger, 1981; Katz, 1978, Goetzinger & Proud, 1976; 
Bothwell, 1968, Fisher, 1966; Elser, 1959). As educational inter-
vention is determined for the hard of hearing population, the mildly 
hearing impaired children are often overlooked because they are identi-
fied late, not identified at all, or are perceived as having no apparent 
' 
problems in the educational setting (Ross & Giolas, 1978; Ross, 1977; 
Berg, 1976). Ross (1977) suggests that the reason for the hearing im-
pairment's deleterious effect on general academic performance is due to 
inappropriate auditory management as related to diagnostics, amplifica-
tion, and classroom acoustics. 
Unlike many other physical handicaps, a hearing loss cannot be seen 
thus many hard of hearing children (especially the mild losses} are mis-
diagnosed or not identified at all (Anderson, 1978). The underidentifi-
cation of children with mild hearing losses may be caused by hearing 
screening programs that are not ~1ell developed or fall short in pro-
viding adequate coverage (Anderson, 1978 ) . Melnick, Eagles, and Levine 
(1964) pointed out that 52% of al l children with middle ear pathology 
(which is generally in t he ~ild hearing loss ran ge) were not identified 
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by audiometric procedures and 70% of those with evidence of past ear 
diseases were not identified by pure tone tests. Other studies have 
found similar results (Ferrar, 1974 & Crooks, 1973). For t unately, 
however, impedance screening procedures, as outli ned by McCandless and 
Thomas (1974), and more recently ASHA Guidel ines (1979), are being 
implemented to remedy this inadequacy. Where these procedures are being 
used, many more children with hearing losses are being identified (Urban, 
1978). But , the fact that a child is identified as having a mild hearing 
loss, whether conductive or sensorineural, does not guarantee that the 
persons in contact with the child are sensitive to the effects of the 
hearing loss (Davis, 1977). It also does not guarantee that follow up 
procedures have been performed to assess speech and language skil l s, 
academic achievement, and intell ectual status, as well as assessment 
related to amp li fication (Davis, 1977). 
Shepard, Davis, Gorga, and Stelmachowicz, (1 981 ) suggest that chil-
dren with mild to moderate hearing lo sses do not, as a rule, wear ampli-
fication, paricularly if the loss is not at least 30 dB at 500 Hz. The 
reasons for this, as stated by Shepard, et al. (1981), are the proba-
bility of many audiologists not considering these children appropriate 
candidates for hearing aid use, past failure at hearing aid use, or 
refusal of parents to consider purchase of a hearing aid. However, 
Carhart (cited in Goetzinger, 1978), suggested that hearing aids are 
needed for occasional use for mild hearing loss (25 dB) and are needed 
frequently for a moderate hearing loss (40 dB). Northern and Downs 
(1978) also recommend a mild ear level aid with appropriate limitations 
as an intervention strategy for children with a mild hearing l oss. It 
is evident that several researchers suggest that there is a need for 
amplification with children having a mild hearing loss, however, the 
actual us e of amplification with this group is very limited (Shepard, 
et al., 1981) . 
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As suggested above, the inappropriate use of amplification may be 
one of the causes for academic delay in children with mild hearing loss . 
Another problem 1'hich may contribute to a de l ay in the academic per-
formance is cl assroom acoustics . There are two primary factors that 
need to be considered when discussing an appropriate acoustical environ-
ment: noi se levels as they relate to speech to competition ratios and 
reverberation time. Crum (1976) found that reverberation time of less 
than 1. 0 seconds and preferably less than .4 seconds are necessary for 
optimal discrimination. Finitzo-Hieber & Tillman (1 978 ) suggested that 
a +12 dB signal to noi se ratio is necessary for a sensorineural listener 
to perform optimally. However, severa l studies have suggested that the 
sound level s in only few classrooms are acoustically acceptable within 
the above recommended limits (McCroskey & Devens, 1974; Crum & 
Matkin, 1976). ~lore importantly, in considering speech intelligibility, 
is the ratio of speech to noise. Sanders (1965) found unfavorable 
results in that the ratios ranged from +l dB in kindergarten classroom 
to +5 dB in elementary and high school classrooms. Ross and Giolas 
. . -~ . . 
(1971) found that the children with mild hearing loss obtained a mean 
speech discrimination score of 46% suggesting that mildly impaired 
children in a normal classroom sett ing have difficulty discr iminating 
what is being presented. Other studies have al so suggested that the 
longer the reverberation time and more negative the signal to noise 
ratio, the poorer the recept ion of speech will be (Blair, 1977 ; Gelfand 
& Hochberg, 1976; Nabalek & Picket , 1974). Niemoe ller (1968) 
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has described the appropriate c l assroom acoustics as keeping the noise 
levels low to insure a high positive signa l to noise ratio and the room 
being optimally reverberant to increase effectively the signal without 
decreasing intelligibility. 
In reviewing the basic problems of inappropriate auditory manage-
ment, i.e., testing, amplification, and classroom acoustics, the research 
indicates that these problems tend to augment the hearing impairment's 
deleterious effect on language and academic performance. However, there 
are additiona l questions to be answered such as: "How much of an effect 
does a mi l d hearing loss have on academic performance?" and '''lhich spe-
cific academic areas are most significant ly affected?" 
Some of the studies cited earlier focused on the effects of middle 
ear pathology which is genera lly associated with mild hearing loss (Sperl, 
1978; Lewis, 1976; Kaplan, et al. 1973; Holm & Kunze, 1968). Each of 
these studies specifi ca ll y measured language performance. Each of these 
also indicate statistically significant retardation in l anguage and vo-
cabulary ability. However, Lewis' (1976) study using Australi an abori-
ginal children reported that single or infrequent episodes of middle ea r 
disorder may not be detrimental to a child's language development. Each 
of these studies used children with chronic middle ear impairment. 
Kaplan, et- al. (1973) in a study of eskimo children, followed their de-
velopment from birth to seven to ten years of age. Perhaps the most 
significant finding is that the school achievement gap between the early 
otitis media group and the nonaffected children showed a tendency to 
widen with increasing grade l evel, so the differences cou ld become even 
greater at an older age. Holm and Kunze (1969) and Sperl (1978) found 
s i milar results in that children with middle ear problems are negatively 
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affected in the areas of acqu i s ition of voc abul ary , language, and arti-
culation skills. 
Other studies (Davis, et al., 1981; Quigley & Thormure, 1968; 
Kodman, 1963) measured 1 arge groups of chi 1 dren \·lith broader range 
of hearing lo ss. The results of mild ly hearing impaired children indi-
cated retardation of educational achievement and language ranging from 
.75 years to 2.3 years. Davis, et al ., (1981) did report however that 
the children with mi l d to moderate hear·ing impairment did not exhibit 
depressed test scores in the achievement areas of reading, m~th, and 
spelling, but the language data concurred with the previous studies, 
also indicating that the difference between language age equivalency 
and chronological age increases sharply with age. 
Specific areas of performance have also been focused upon in 
studies by Davis (1974), Goetzinger, Harrison, & Baer (1964), Young & 
McConnell (1957), measuring basic concepts, auditory discrimination, 
and vocabulary areas respectively. The results are similar to the 
previous results concerning language and achievement indicating 
academic delay among children with mild hearing impairment. 
The above studies suggest that a mild hearing loss has a signifi-
cant affect on learning and that children with a mild hearing loss 
experience problems which affect some aspect of their school achieve-
ment or language performance . Although these studies support the 
notion that mildly hearing impaired children do experience difficulty, 
there are some problems that still need to be addressed. For example, 
five of these studies are over twelve years old and may not represent 
current status and ability of these children. Four studies were done 
using children with recurrent otitis media and thus do not adequately 
examine the effects of congenital mild sensorineural hearing loss over 
time. Additiona lly, four of these studies examined a broad area of 
hearing loss, not mild ly impaired students alo ne. No studies have 
been conducted in the ~1estern reg ion of the country to eva 1 ua te the 
academic performance of mild sensorineura l hearing impaired students. 
Three of the studies concentrated on measuring only one specific area 
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of performance, i.e., vocabulary, auditory discrimination, and basic 
concepts. No longitudinal studies have been performed with except ion of 
Kaplan ' s et al. study (1973) on otit is med ia . Therefore, there is a need 
for a study to determine if youngsters wit h mild sensor ineural hearing 
loss still exper ience academic delays, and if they do, are these delays 
continuous over time. 
The purpose of this study was to determine if children with mild 
hearing l oss (20-45 dB) suffer a significant academic delay asindicated 
by standard achievement test scores, A second purpose was to determi ne 
if there i s a delay, whether this delay is constant, increasing, or de-
creasing over time as indicated by comparison of the achievement test 
scores administered at the end of the school year to the achievement 
test scores administered the year before, Answers to the following 
research questions were soug ht in this studyt 
1) Is there a statistically significant difference between normal 
hearing children and mi ldly hearing impaired children in academic per-
formance as measured by a standardized achievement test? 
2) Does the academic performance of the two groups of chi l dren 
change or remain the same over a one year period? 
3) Is there an interaction between grade level and hearing status 
on the achievement test scores? 
METHOD 
Subjects 
Forty eight subjects which included six pairs of first grade st u-
dents, six pairs of second grade students, four pairs of third grade 
students , and eight pairs of fourth grade students were selected from 
regular classes in Jordan School District, Salt Lake County, Utah . 
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The commun ity is suburban and consists of a wide range of socioeconomic 
status , however, each el ementary school used in the study is relatively 
income group specific. 
The hearing loss group consisted of · twenty four children se l ected, 
as a result of parent permission, from thirty s ix children v1ho met the 
following criter ia (see Appendix F): 
1) In the previous and present schoo l yea rs, each child fai l ed 
the screening and was given a follow-up evaluation by the 
schoo l audiologist. 
2) The follow-up eva luation identified each child as having a 
mi l d hearing loss (20-45 dB) in the better ear. 
3) Hearing loss in the target group was mild to moderate in 
the speech range bi l atera lly with basica lly a fla t configu-
ration. 
4) Each child exhibited a norma l tympanogram and revealed a 
senso rin eura l hearing impairment. 
Al l the children in the hear ing loss group met the above criteria with 
three exceptions. One child had a thresho l d at 500Hz of 50 dB bilater-
ally and tv~ children exhibited hear i ng losses with conductive com-
ponents, however, the hearing losses had been consistent throughout 
three consecutive years in school and so therefore were included in the 
study. In the target group, hearing aids were Vlorn by four of the 
children, all of Vlhich VJere monaurally fitted. 
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The normal control group consisted of twenty-four normally hearing 
subjects who were randomly selected from children of the same sex and 
in the same classroom as the hearing loss subjec ts in order to control 
for factors of age , sex, socioeconomic status, and schoo l exper ience. 
These subjects passed the hearing screening in the previous and present 
school years and there were no reports of any middle ea r problems. 
Procedures 
A proposal of the study was sent to the research committee of the 
Jordan Schoo l District to receive approval (see Appendices A and B). 
The children were then identified from the district audiologist's 
records and the experimental and control groups were sel ected . Letters 
were then sent to the parents to receive permission to use each child's 
school records (see Appendix C). The achievement test scores of each 
child were then obtained from the district office for the previous and 
present years. 
The achievement test used in the school district is the Iowa Test 
of Basic Skills (ITBS). Two forms of this test are used in the ele-
mentary schools. The first form is used to test first and second grades 
and includes the following subtests: vocabulary, word analysis, read-
ing, math concepts, math problems, and from these then a subtest total 
math score and composite score are computed (see Appendix E). The 
second form is used to test third through eig hth grades using six 
different l eve ls of this test. It includes the following subtes ts: 
vocabulary, reading comprehension, four l ang uage subte sts, three work 
study ski lls subtests, math concepts, math problem solving, and from 
these subtests, total language, total work study skil ls , total math, 
and composite scores are computed (see Appendix D). 
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The raw scores of the two groups were analyzed using a two-way 
analysis of variance with repeated measures for each grade level. The 
first dimension involved was the variables of hearing loss and normal 
hearing and the second dimension was the variab les of first testing 
and second testing. This determined l'ihether or not there were signifi-
cant differences between normally hearing and mildly hearing impaired 
children of the same chronological age and if there were significant 
differences between the two groups in subsequent grades, (e.g., a 
significant difference of the scores of the two groups between third 
grade and fourth grade). 
RESULTS 
Tables 1-4 show the standard score means of the four grades re-
spectively for the hearing impaired group and the normally hearing 
control group. Notice that, with the exception of two subtests in 
grade three, the normally hearing subjects scored lower on all the 
subtests of the Iowa Test of Basic Skills. The two subtests on which 
the hearing impaired subjects scored higher were: capitalization and 
work study skills. 
While there were differences in the scores, as suggested below, 
analysis of variance revealed a statistically significant difference 
in scores primarily among the fourth grade subjects and some scores 
among the first grade subjects at the .05 level of significance. 
The present scores and the scores from the previous year of the 
fourth grade and second grade subjects were compared to measure the 
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Table 1. Summary of ANOVA to test for differences between the hearing 
impaired group and normal control group in the first grade. 
Score of 
Variance df v viA 
Blocks 83.0 207.15 
Treatment 5.33 114. 08** 
Error 5 9.53 5.28 
Total 11 42.54 106.93 
HL Means 23.33 38.17 
NC Means 24.67 44.33 
* significant at p < .05 
** significant at p < .01 
Key: V -Vocabulary 
WA -Word Analysis 
R -Reading 
M-1 - Math Concepts 
Means 
R 
194.13 
33.33 
22.93 
101.70 
44.67 
48.0 
Sguared 
M-1 
18.68 
52.08* 
7.88 
16.81 
22.0 
26. 17 
M-2 TM c 
40.48 79.60 1854.68 
24.08 147.0 954.08* 
16.88 39.8 59.48 
28.27 67.64 956.81 
13.50 35.50 141.67 
16 .33 42 . 50 159.50 
M-2 -Math Problems 
TM -Total Math 
C -Composite of Al l 
Scores 
interaction between the groups over time. The first grade subjects 
were not used because there were no previous scores and the third 
grade subjects were not used because of the change in tests between 
the seco nd and third grade. 
The two-way analysis of variance revealed no statistical signifi-
cance in the interaction between the two groups over time with exception 
of the work study skills total of the fourth grade subjects. The hear-
ing loss group did however exhibit a poorer improvement in scores 
between the two years than the normal group in six of the seven scores 
for the second grade and nine of the fifteen scores for the fourth 
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Table 2. Summa ry of h1o -1"ay Ar:OVA to test for differences between the 
hearing impaired group and normal contro l grou p in the second grade. 
Score of fieans Squared 
Variance df v I< A R t·l-1 ~1-2 H1 c 
Blocks 5 68.74 59 . 04 474.08 42.70 46.20 163.70 2374. 18 
Treatment 1 12. 04 51.04 70.04 60. 17 73 . 50 2€6.67 1305.38 
Error A 5 24.54 12 .04 131.74 15 .47 11.60 46.87 514.78 
Years 45.38 187.04 330.04 20. 17 54.0 8. 17 1785 . 38 
Error B 5 9.08 26.44 16.54 5. 27 8.10 6.57 83.38 
Trt x Y 1 .01 126 . 04 1.04 10 .67 6.0 .67 198.38 
Error C 5 11 .74 55.24 41.54 1. 97 10 .70 14.27 180.58 
TOTAL 23 27.30 49 . 04 161.77 18 .17 22 .46 62.28 828 .42 
HL yr 81 19. 17 35.83 40.67 18.33 16.0 34.33 130 .0 
NC yr 81 20 .67 43 . 33 44.50 22.83 18 . 50 41 .33 150.50 
HL yr 80 16 .50 34.83 33.57 21. 50 12.0 33.50 11 8. 50 
NC yr 80 17 .83 33. 17 36 . 67 23 . 33 16.50 39.83 127.50 
* signif ica nt at p ~ .05 
** significant at p ~ .03 
Abbreviations--see Key on previous page and Appendix E 
grade subjects. This poorer improvement can be seen in Figures 1 
and 2. 
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Table 3. Summary of MOVA to test for differences between the hea ri ng 
i mpa ired group and normal contro l group in the third grade . 
Sco re of 
Variance df v R 
i1eans Squared 
L-1 L-2 L-3 L-4 TL 
Blocks 3 51.71 172.57 37. 14 63.71 27 .43 45.41 457.98 
Treatment 1 86.67 182.67 58.33 134.33 8.0 47.46 688. 13 
Error 3 40.50 288.0 40.50 4.50 0.0 105.13 210 .13 
Total 20.50 124.0 14.83 12.83 56: 0 23.46 310.46 
Hl ~1eans 15.75 24.0 17. 25 20.25 15.0 15.0 67.50 
NC Means 20.25 36.0 21. 75 18.75 15.0 22.25 77 . 75 
Sco re of t1ea ns Squared 
Variance l'-1 ft-2 U-3 HI Al A2 TA c 
Blocks 32.55 10.13 88.86 265.93 47.41 30.79 142.55 4187.43 
Treatmen t 31.46 10.13 108.33 290. 17 57.13 49.83 195. 13 5609.33 
Error 28. 13 1 .13 84.50 180 .50 3. 13 .50 6.13 2888.0 
Total 35. 13 13 .13 70. 83 270. 17 52.46 21.83 135.46 3198.67 
HL Means 11.75 10.50 17.75 40.0 17.75 13 . 0 30 .75 178.0 
NC t1eans 15.50 9.75 24.25 49.5 19.0 13 .50 32.50 216 .0 
* significant at p .:::=.05 
**significant at p .:::.01 
Key: V 
R 
L 1 
L2 
L3 
L4 
TL 
Wl 
-Vocabulary 
-Reading Comprehension 
-Language : Spe 11 i ng 
-Language: Capitalization 
-La nguage: Punctuation 
-Language: Usage 
-Total Language 
-Work Study Sk ills : 
~1ap Reading 
W2 -Work Study Ski lls: 
Reading Graphs and Tables 
W3 -Hork Study Skills: 
Use of Reference 
Materials 
TW -Total l.Jork Study Skills 
Al -Arithmetic Concepts 
A2 -Arithmetic Problem 
Solving 
TA -Total Arithmetic 
C -Composite of All Scores 
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Table 4. Summary of tl~o-viay M!OVA to test for differences betv1een the 
hearing impaired group and normal control group in the fourth grade. 
Score of tleans Sgu~red 
Variance df v R Ll L2 L3 L4 TL 
Blocks 7 109.0 381.53 139.60 126.93 134.25 138.98 1787.84 
Treatment 712.53* 1815.03* 140.28 450.0 * 472.78* 722.0 ** 6670.13* 
Error A 7 68 .1 7 149.82 82.42 61.29 40.85 48 .0 626.84 
Years 157.53** 569.53** 52.53* 12.50 l. 53 0.0 24.50 
Error B 7 7.03 37.46 8.82 17 .36 15.17 14.0 123.-64 
Trt x Yr 1 5.28 75.03 .28 4.50 .78 .13 4.50 
Error C 7 7.78 29.53 18,0 5.07 11.42 9.13 67.36 
Total 31 71.59 214.45 62.42 62.63 60.87 70.74 804.48 
HI yr 81 19.75 31.63 20.25 17.13 17 .25 16.0 70.63 
NC yr 81 30.0 49 . 75 24.25 23.88 25.25 25.38 98.75 
HI yr 80 16.13 26.25 17.50 17.63 17.13 15.88 68 .13 
NC yr 80 24.75 38.25 21.88 25.88 24 . 50 25.50 97.75 
Means S uared 
vll V/2 Vi3 HI A1 ' A2 TA c 
47.85 29.13 194.57 427.89 78.60 49.86 247.50 11800.27 
215.28 338.0 ** 903.13* 176.53** 413.28* 288.0 1391.28** 63190 .1 3** 
45.21 12.57 81.77 189.89 39.14 26.21 98.28 4037.55 
l 07. 78** 10 .1 3 276.13* 457 . 53 3,78 12.50 2. 53 5356 .13** 
6.28 8.98 29 . 77 92.03 18.78 16.86 21.67 337.55 
1. 53 2.0 4.5 185.28* 7.03 7.03 7.03 120 .13 
6.89 7.86 9.57 29.50 10.32 8.07 22.46 264.98 
34 .49 24.51 24.51 354.66 46.84 32.50 133.23 5928. 51 
15.38 10.63 22.63 42.38 16 . 0 12.0 28. 0 198.63 
21.0 17 .63 34.0 72 . 63 22.25 18, 0 40.25 291.38 
12.13 10, 0 17.50 39.63 15.75 10.75 26.50 176.63 
16 .88 16 , 0 27.38 60 . 25 23 .88 16.75 40.63 261 .63 
* significant at p ~ .05 **significant at p~ .01 
Abbreviations--see Key on previous pa ge and Appendix D 
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Fi gure 2. Summary of composite means fo r the normal hearing and hearing 
impaired in the th i rd and fourth grades. 
DISCUSSION 
The results of this investigation suggest that permanent mild hear-
ing loss in children during the early school years has a negative effect 
on general academic performance . It also sugges ts that this negative 
effect may increase as the children get older. The data r evea l that by 
the time t he students reached the fou rth grade there was statistically 
significant difference in most of the academi c achievement areas . It is 
also interesting to note that the hearing impaired group general ly pe r-
formed poorer tha n the normal control gro up for all the ages compared, 
and that this difference between the two groups increa sed with age and 
grade level. However it became statistically significant {p ~ .05) in 
the fourth grade . 
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Although the analysis of variance did not r each a level of signifi -
cance, the means of the composite scores for all grades clearly reveal 
a sizable difference in the mean scores. Note in Figures 1 and 2 that 
the size of the difference increases as the subjects get older . 
The other noticeable trend was the interaction between the two 
groups. Though the data was not significant and indicated a relatively 
parallel increase between the two groups over the period of a year, the 
hearing impaired group's increase was al most a l1~ays poorer than the 
norma l control group's increase. It is al so apparent that the general 
curve of the hearing impaired student ' s sco res was slightly lower for 
each academic year of growth, suggesting the possibility that an analysis 
of fifth grade scores and above might lead to statistical sig nificance. 
This analysis shou l d certainly be done by other researchers. 
In the course of the completion of this study, some isolated bits 
of data surfaced which may warrant further investigation. Only four of 
the twenty-four mildl y hearing impaired children wore hearing aids. 
These findings are similar to those reported by Shepard, et al. (1981 ). 
Interesting ly, three of the children weari ng hearing aids were siblings 
and presented some interesting resul ts . The older sibling, subject #19 
(see Apprendix F and G), was fitted with an aid at the age of four and 
his fourth grade composite score was a 6.7 grade level and in the 95th 
percentile on the Iowa Test of Basic Ski ll s. The youngest sibling, sub~ 
ject #13 , had the poorest hearing and was fitted at the age of 2 and 1/2 
and her first grade composite score was at the grade level of 2.1 and in 
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the 60th percenti le. The middle s i bling, subject #15, had the best hear-
ing of the three children and so she was not fitted until the age of 
about 6 and 1/2. Her third grade composite score was at the 2. 6 grade 
l eve l and in the lOth percentile. Thus the child fitted lates t scored 
the poores t, and the two children who were fitted earlier with amp lifi-
cation scored higher, adding some possible support to the importance of 
early identification and early hearing aid intervention. Of course , th is 
needs addit ional study in order to make any definite statement. The fact 
that by the fourth grade most of the students were significantly below 
their hear ing peers leads one to speculate that if hearing aids and some 
special serv ice were provided for these youngsters they might achieve 
more like their hearing counterparts. 
In summary, the results of this study confirm information obtained 
from the reviewed literature. It also augments that information by indi-
cating that the effect on academic performance may get progressively 
worse over time. These results have a definite impact on the training of 
specialists in the public schoo l s who serve this population, Once the 
mi ldly hearing impaired popu l ation is identified through screening pro-
cedures, there appears to be a definite need to: llfollow-up this 
identification with an audiological evaluation to accomplish complete and 
and appropriate testing, 2)recommend the possibility of an amplification 
program, and 3)plan an educational program to fulfil l the requirements 
of effective auditory management. In conclusion, this researcher fee ls 
that the study has provided significant impli cat ions in terms of genera l 
knowledge about mildly hearing impaired children so that more efficient 
and appropriate services can be offered to help this genera lly under-
served handicapped population. 
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APPENDIX A 
Letter to Schoo l Distr ict 
to Request Permission 
.r. • ;,~ -~·: UTAH STATE UNIVERSITY· LOG AN . UTAH 
. , 
<!.~· : · .~- .. ' 
DEPARTMENT OF 
COMMUNICA T1 VE 
DISORDERS 
UMC10 
To Hhom it ~fay Concern, 
659 . North l st East 
Logan, Utah 8432 1 
J anuary 26, 1981 
I am pursuing a }lasters Degree in the field of Educat ional 
Audiolozy at Ut:1:h State Univer!:)ity. Hy interests lie in the study of 
mild hearing loss among young school age children. In order to carry 
out a study of this nature, it is necessary to gain information on 
children in the public schools. I need to know the possibility of 
obtaining the information needed and successf-ully completing this 
study. 
This type of projec t t.auld involve the study of a group of 
children with a mfld hearing loss (25-40 dB), that have previous l y been 
identifie d an d comparing them ·with. a nornal hearing group of the same 
size. The compa~ison bet,veen the two groups would consist of their 
academic performanae and Lhe amcunt of gains over a one year period. 
Ohher studies have been done that s ugges t an academic delay from mild 
hearing loss. However, all of these studies have been done in retrospect. 
The necessary information tvould' need · to come from school records 
related to achievement tes ts and records of hearing screening results. 
Also, permission to administer achievement tests indiv idually to th~ 
children in the study wou ld b e needed. I "auld appreciate kno"ing 
your feelings concerning the feasibility of this project. I would 
ask .for your permission and cooperation in the comple tion of this 
study. Sincerely, 
Niles Peterson 
APPHIDIX B 
Letter Gra nting Permiss i on Received 
from Jo rdan Schoo l District 
Board of Education 
.B~WGB;nce ~c~~(D~~R G~B~tr:o~<err . 
9361 SO UTH 400 EAST • SANDY, UTAH 84070 
PH. (801) 566·1521 
DATE: Apri 1 27, 1981 
TO: J ame s C. Giair 
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Dr. Raymond W. Whittenburg 
Sup•«nt•n<l•nto ! Sci'IO OII 
L. Ray Brown 
D•r• urv SuP•r l., t• nd•nt 
~ ..... . ,, .... s . ,...;u, 
Ken neth L. Prince 
D•ourv s.,...., .. .,, • .,o• nt 
e..,.,.,.,. . .. .,s.,0 p.,nS••"""•• 
Marli n A. Fairbourn 
A.,,., • .,,s.,.,. ,,., ,.noent 
·, 
FROM: D. Richard Gourley, Ass i stant Superintendent of Instruction 
SUBJECT: App roval of Research Proj ec t 
Please be advised that your propos a l to conduct a Research Project in the 
Jordan School District has been approved by the Research Committee. 
It is necessary, however, that you contact the principal of the school or 
schools involved to obtain permission to conduct the research as our 
decision is not binding to the schools. 
If you have any questions or need assistance , contact the appropriate 
director. 
Please . let us know what schools you wa nt to use. Thank yo u. 
DEPARTM ENT OF 
COMMUNICATIVE 
DISORDERS 
UMC10 
Dear Parent, 
P.PPENDI X C 
Letter Requesting Permission 
from Parents 
UTAH STATE UNIVERSITY· LOGAN. UTAH 
r1ay 23, 1981 
Dr. James Blair and I of the Communicative Disorders at Utah State 
University are conducting a study in conjunction ~1ith Jordan School 
District. 
Permission has been granted by the District for Dr. Blair and myself 
to examine the achievement scores of a group of mildly hearing i mpa ired 
children and a randomly selected group of normal hearing children. You r 
permission is being requested to examine your child's recent achieve-
ment scores strictly for res ea rch purposes. All names and sco res will 
be kept anonymous. 
If you have any questions or would like additional information please 
contact Miles Peterson or Judy Pederson at 566-1291. 
Please return t"his form in the enclosed envelope at your earliest con-
venience. Your cooperation is greatly appreciated. 
Sincerely, 
~1i l es Peterson 
James C. Blair, Ph.D 
Associate Professor 
0 I do grant my permission for my child's achievement scores to be examined for research purposes. 
0 I do not qive permission for my child's achievement scores to be examined f0r research purposes. 
Pupil's Name ---------------------
Date: 
Signature--Parent of Guardian 
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APPEND IX D 
Jo rdan School District Te sting and Evaluation 
Form for Third through Eighth Grade 
TO: Principals 
FROil: P & E Dept., Testing and Evaluation 
SUBJECT : Iowa Test of Basic Skills 
Interpretation of Press-on Score Labels 
GRADES: 3 through 8 
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The sections of the test battery are listed horizontally across the top 
of the two rows of scores on each label. ~. to aBbreviations used: 
V -Vocabul ary 
R -Readi ng Comprehension 
Ll -Lan guage: Spel ling 
L2 -Language: Capitalization 
L3 -L anguage: Punctuation 
L4 -Language : Usage 
TL -Total Language 
Hl ~VIork Study Ski il s: nap Reading 
W2 -Work Study Skil ls: Read in g Graphs and Tables 
V!3 -Yiork Study Ski 11 s: Use of Reference Materia ls 
TW -Total Hark Study Skil ls 
Al -Arithmetic Concepts 
A2 -Arithmetic Problem So l ving 
TA -Total Arithmet ic 
C -Composite of .~ 11 Scores 
Listed vertically at the left side of each row are the types of scores 
provided. ~to their interpretation is as follows. 
RS -Raw Score: Total number of correct answers in any 
given section .. 
GE -Grade Equivalent: Read as though the third figure were 
preceded by a decima l. For example, 054 would be read 
as 5,4 indicating the student ' s performance was at the 
fourth month of grade five level . 
N% -A percentile figure indicating how that students' score 
compares with nat iona l norms. 
L% -A percenti le figure indicating how that students' score 
compares with our local district norms . 
For greater deoth of explanation of test section .and score meanings, please 
refer to the test manua l . 
!P appli cation of a broad, general interpretation of percenti l e scores , 
fifty percent of all students fall between the 25th and 75th precentiles. 
Schoo 1 
Jordan School District 
9361 So uth 400 East 
Sandy, Utah 84070 
Name Grades 1 and 2 
Iowa Test of Basic Skills Form Ra1v Score 
V: Vocabulary 
HA: Word Analysis 
R: Reading 
R-1 Pictures 
R-2 Sentences 
R-3 Stories 
M- 1 : f'ia th Concepts 
r·l-2: Math Problems 
TM: Total nath 
C: Composite of All Scores 
Date ------------
G 
0 
.., Date Test AdministerEd _____ _ 
Grade 
Equivalent 
c. 
"' National ::I 
Percentile[;' (/1 n 
.., :r 
3 0 
0 
...., ~ 
0 
.., 0 
..., V> 
~. c+ 
.., .., 
V> 
.... n 
c+ 
"' ::I --< 
c. 
"' V> (/1 rt 
"' :; n 0 <.C 
::I 
c. "' ::I 
G"> 0. 
.., 
"' ""' c. < 
ro ~ 
c: 
"' c+ 
0 
::I 
Prepared by _________ _ 
Testing and Evaluati on 
4/81 
I~ 
l m 
N 
...., 
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APPEilDIX F 
Pure Tone Audiological Test Resu l ts for the Twenty-Four 
Hearing Impai red Children in the Study 
Subject . Ear 500 1000 2000 4000 8000 PTA rr 
R 30 25 10 10 15 22 
L 25 25 15 10 15 22 
* 2 R 20 30 35 50 60 28 
L 15 25 40 55 65 27 
* 3 R 45 55 50 60 55 50 
L 40 50 50 65 65 47 
4 R 30 30 35 35 45 32 
L 35 45 35 40 50 38 
5 R 5 10 15 15 25 10 
L 35 35 40 55 50 37 
6 R 50 40 50 50 70 47 
L 45 45 40 55 80 43 
7 R 40 30 25 25 45 32 
L 20 10 15 10 10 i 5 
8 R 15 25 10 20 iO 17 
L 20 45 30 20 5 32 
9 R 50 50 30 35 40 43 
L 50 35 25 40 30 37 
10 R 35 30 30 35 75 32 
L 35 30 30 35 45 32 
ll R 30 30 15 10 5 25 
L 30 30 20 10 10 27 
12 R 35 30 40 35 30 35 
L 45 50 45 55 45 47 
13 r- 20 15 20 15 35 18 
L 15 20 30 15 35 22 
14 R 15 15 30 40 20 20 
L 20 20 40 35 20 27 
*15 R 35 40 45 45 30 40 
L 35 40 45 40 40 40 
* wore hearing aid 
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Appendix F. (cont.) 
Subject Ear 500 1000 2000 4000 8000 PTA 
**16 R 35 35 30 25 40 33 
L 25 25 25 35 30 25 
17 R 30 35 50 35 45 38 
L 30 30 50 35 45 37 
18 R 40 40 30 30 35 37 
L 45 35 30 45 50 37 
*19 R 30 40 40 45 40 37 
L 35 45 40 so 40 40 
20 R 20 30 25 40 40 25 
L 25 35 25 50 15 28 
**21 R 35 35 20 30 20 30 
L 25 20 10 15 20 18 
22 R 35 40 50 25 15 42 
L 40 35 45 35 65 40 
23 P. 40 45 35 35 40 40 
L 50 45 35 35 30 43 
24 R 35 30 20 25 35 28 
L 40 25 30 30 35 32 
x R 31.5 32.7 30 .8 32.1 36.3 31.7 
L 32.5 33,3 32.9 36.3 37.3 32.9 
* Wore hearing aid 
** Conductive co~ponent 
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APPENDIX G 
Ach ievement Scores from the Iowa Test of Basic 
Skills for the llcaring Impai red Subjects 
Hearing 
Impaired Grade Year of Type of v WA R M-1 n-2 HI c Subject Score Score* 
81 RS 36 56 64 23 16 30 195 
GE 44 40 47 22 22 22 40 
N% 99 99 99 65 65 66 99 
2 81 RS 22 26 28 21 01 22 98 
GE 27 12 17 18 02 10 16 
N% 83 23 41 45 01 09 34 
3 81 RS 18 31 40 17 13 30 119 
GE 23 16 26 14 18 16 21 
N% 67 38 71 21 45 34 60 
4 81 RS 16 35 40 21 13 34 125 
GE 22 19 26 18 18 18 22 
N% 63 50 71 ~5 45 45 65 
81 RS 27 41 54 25 19 44 166 
GE 34 25 35 24 27 26 33 
N% 96 77 91 73 88 85 95 
6 81 RS 21 40 42 25 19 44 147 
GE 26 24 27 24 27 26 27 
N% 79 73 74 73 88 85 82 
7 2 81 RS 18 30 40 19 10 29 117 
GE 32 27 31 30 14 22 33 
N% 61 44 56 55 07 22 66 
80 RS 15 37 28 19 11 30 140 
GE 21 21 17 16 14 15 19 
N% 59 59 41 32 30 29 50 
8 2 81 RS 26 45 59 23 21 44 174 
GE 45 41 52 37 33 35 43 
N% 95 89 97 79 70 77 93 
* See Appendix D 
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Append ix G (co nt.) 
Hea ring 
Impa ired Grade Year of Type of v I< A R 1·1-1 ~1 - 2 TM c Subject Score Score* 
8 2 80 RS 25 39 51 27 15 42 157 GE 29 23 32 27 21 24 27 N% B9 68 86 83 60 77 82 
9 2 81 RS 12 38 26 15 09 27 100 GE 24 34 21 24 13 19 24 N% 35 69 23 27 05 12 31 
80 RS 13 29 30 18 08 26 098 GE 18 14 18 15 09 12 15 N% 46 30 46 26 13 16 28 
10 2 81 RS 24 39 51 19 24 43 157 GE 41 35 42 30 37 34 35 N% 89 73 85 55 86 73 73 
BO RS 22 33 49 24 13 37 141 GE 27 18 30 23 18 21 23 N% 83 46 82 69 45 61 69 
11 2 81 RS 16 33 31 17 14 31 111 GE 30 30 25 27 22 25 27 N% 54 54 37 41 26 33 44 
80 RS 14 30 20 20 11 31 095 GE 20 15 10 17 14 16 15 N% 55 34 09 39 30 34 28 
12 2 81 RS 19 30 37 17 18 35 121 GE 34 27 29 27 30 29 28 N% 69 44 50 41 54 50 48 
80 RS 10 41 24 21 14 35 110 GE 13 25 13 18 19 19 17 N% 27 77 20 45 50 50 40 
*See Append ix D 
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Appendix G (cont.) 
Hear ing 
Impaired Grade Year of Type of 
Subject Score Score* 
v R L1 L2 L3 L4 Tl 
13 3 81 RS 26 45 27 28 15 24 94 
GE 51 53 60 56 41 51 52 
N% 88 88 92 88 60 78 85 
L% 82 81 90 83 49 63 74 
111 W2 \~3 TW A1 A2 TA c 
RS 12 13 31 56 27 21 48 269 
GE 35 43 48 42 52 51 52 50 
N% 42 68 85 70 92 93 94 88 
L% 36 54 91 60 90 89 91 85 
v R Ll L2 L3 L4 TL 
14 3 81 RS 09 11 11 10 15 11 47 
GE 25 18 33 25 41 29 32 
N% 18 03 38 16 60 31 35 
L% 04 01 21 13 58 21 24 
W1 \-12 V/3 TW A1 A2 TA c 
RS 07 09 06 22 14 06 20 109 
GE 23 32 17 24 30 22 26 25 
N% 10 34 01 06 23 09 10 07 
L% 08 22 01 05 19 08 10 04 
v R L1 L2 L3 L4 TL 
15 3 81 RS 10 19 11 15 09 10 45 
GE 27 30 33 35 27 27 31 
N% 22 29 38 40 21 26 32 
L% 04 17 15 17 14 13 13 
1'1 W2 W3 TW A1 A2 TA c 
RS 07 07 08 22 06 06 12 108 
GE 23 26 20 23 20 22 21 26 
N% 10 18 03 04 01 09 02 10 
L% 05 06 01 02 01 07 01 03 
v R L 1 L2 L3 L4 TL 
16 3 81 RS 18 21 20 28 21 15 84 
GE 39 33 50 56 . 53 37 49 
N% 55 38 78 88 83 49 80 
L% 21 14 49 82 70 23 50 
* See Appendix D 
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Appendi x G (cont.) 
Hearing 
lmpa ired Grade Year of Type of 
Subj ect Sc ore Score* 
Ill W2 W3 TH Ai A2 TA c 
RS 21 13 26 60 24 19 43 226 
GE 53 43 41 46 45 46 46 43 
N% 90 68 65 8i 76 85 83 71 
L% 81 46 54 63 80 63 70 45 
v R L 1 L2 L3 L4 TL 
17 4 81 RS 33 40 31 16 24 27 98 
GE 64 53 67 42 61 68 60 
N% 90 66 86 38 78 68 28 
L% 91 57 86 37 75 90 70 
W1 W2 H3 TW Al A2 TA c 
RS 12 12 24 48 19 14 33 252 
GE 39 50 47 45 48 47 48 54 
N% 26 58 49 46 52 50 55 71 
L% 26 44 44 37 62 52 54 62 
v R L1 L2 L3 L4 TL 
80 RS 26 32 22 16 18 26 82 
GE 51 42 53 37 48 54 48 
N% 88 63 83 50 75 83 77 
L% 82 48 70 31 60 78 59 
v/1 vJ2 W3 TW A1 A2 TA c 
RS 12 10 13 35 15 07 22 197 
GE 35 35 28 33 32 25 29 41 
N% 42 43 20 37 30 15 20 65 
L% 32 30 15 29 26 07 15 47 
v R L 1 L2 L3 L4 TL 
18 4 81 RS iO 14 11 09 08 07 35 
GE 29 24 36 27 27 24 29 
N% 11 03 22 06 07 07 06 
L% 10 08 26 11 15 04 09 
Wl vJ2 W3 TW A1 A2 TA c 
RS 10 08 12 30 10 07 17 106 
GE 35 37 29 34 33 32 33 30 
N% 18 24 07 10 09 12 08 03 
L% 20 21 06 14 20 16 18 DB 
* See Appendix D 
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Appendix G (cont.) 
Hearing 
Impa ired Grade Year of Type of 
Subject Score Score* 
v R L 1 LZ L3 L4 TL 
80 RS 10 13 09 06 06 09 30 
GE 27 21 28 18 19 25 23 
N?~ 22 07 23 03 05 21 06 
L% 19 05 14 03 05 10 03 
;n VJ2 H3 TW Al A2 TA c 
RS 09 03 10 22 07 03 10 85 
GE 29 15 23 22 21 14 18 22 
N% 24 01 08 03 02 01 01 02 
L% 18 01 06 01 03 01 01 01 
v R Ll L2 L3 L4 TL 
19 4 81 RS 33 61 32 34 23 28 117 
GE 64 79 68 77 59 70 69 
N% 90 99 88 97 75 90 92 
L% 81 95 83 91 65 91 88 
Hl HZ W3 TV/ Al AZ TA c 
RS 28 19 43 90 19 20 39 340 
GE 71 67 71 70 48 55 52 67 
N% 95 90 96 96 52 79 68 95 
L% 86 81 83 86 50 74 66 88 
v R Ll L2 L3 L4 TL 
80 RS 22 48 28 34 28 27 117 
GE 44 56 61 64 61 56 61 
N% 72 92 94 98 93 86 96 
L% 47 89 88 91 81 79 92 
Wl H2 H3 TW Al A2 TA c 
RS 20 12 30 62 25 18 43 292 
GE 51 40 47 46 47 44 46 51 
N% 87 58 83 81 82 79 83 90 
L% 83 44 77 70 76 66 72 82 
v R Ll L2 L3 L4 TL 
20 4 81 RS 09 14 08 14 08 07 37 
GE 27 24 29 38 27 24 30 
N% 08 03 11 28 07 07 07 
L% 09 04 08 29 04 07 06 
* See Appendix D 
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AP PE ND IX G (cont.) 
Hearing 
Impaired Grade Year of Type of 
Subject Score Score* 
1<1 H2 \-13 TH A1 A2 TA c 
RS 07 06 12 25 07 02 09 94 
GE 27 29 29 28 28 17 23 26 
N% 06 09 07 02 03 01 01 01 
L% 06 12 09 04 06 01 01 02 
v R Ll L2 L3 L4 TL 
80 RS 07 14 10 09 13 06 38 
GE 20 22 30 23 36 18 27 
N% 07 09 29 11 47 06 16 
L% 04 17 12 0& 45 05 07 
\o!l ~!2 W3 HI A1 . A2 TA c 
RS 00 08 00 08 06 lT T7 084 
GE 00 29 00 20 34 27 
N% 26 01 39 13 
L% 21 01 38 14 
v R Ll L2 L3 L4 TL 
21 4 81 RS 14 21 16 15 19 20 70 
GE 38 36 43 40 52 54 47 
N% 28 23 39 33 61 63 50 
L% 19 14 37 31 60 61 43 
\oil W2 W3 TW A1 A2 TA c 
RS 20 10 18 48 16 11 27 180 
GE 54 45 39 46 44 43 44 42 
N% 71 44 25 49 40 37 41 37 
L% 73 34 20 41 41 32 42 31 
v R L 1 L2 L3 L4 TL 
80 RS 07 17 17 15 10: 10 52 
GE 20 27 45 35 29 27 34 
N% 07 21 68 40 26 26 41 
L% 04 21 50 34 23 24 32 
W1 1<2 3 TW A1 A2 TA c 
RS 09 11 15 35 12 11 23 134 
GE 29 37 31 32 28 34 31 29 
N% 24 49 29 33 16 39 28 22 
L% 19 50 33 33 18 39 33 19 
* See Appendix 0 
Appendix G (cont.) 36 
Hearing 
Impa i red Grade Year of Type of 
Subj ect Score Score* 
v R L 1 L2 L3 L4 TL 22 4 81 RS 20 42 25 17 13 06 61 
GE 46 55 57 45 40 21 41 
N% 46 70 70 45 33 03 36 
L% 42 77 64 45 29 02 29 
\11 W2 W3 TW 1\1 A2 TA c 
RS 15 11 29 55 19 14 33 211 
GE 45 48 53 49 48 47 48 48 
N% 43 52 68 60 52 50 55 55 
L% 45 51 72 60 58 60 64 52 
v R L1 L2 L3 L4 TL 80 RS 23 .36 20 23 18 13 74 
GE 45 45 50 48 48 34 45 
N% 75 71 78 75 75 42 71 
L% 80 77 60 81 73 48 72 
W1 v!2 \B TW A1 A2 TA c 
RS 16 13 28 57 25 12 37 227 
GE 43 43 44 43 47 35 41 44 
N% 70 68 67 73 82 42 67 73 
L% 70 68 82 75 87 62 75 76 
v R Ll L2 L3 L4 TL 23 4 81 RS 17 24 19 14 20 16 69 
GE 42 40 48 38 54 46 47 
N% 36 32 52 28 66 48 50 
L% 33 23 48 23 60 33 43 
W1 \~2 W3 TW A1 A2 TA c 
RS 13 08 20 41 13 14 27 178 
GE 42 37 42 40 38 47 43 42 
N% 34 24 34 28 22 50 38 37 
L% 35 23 41 31 28 56 41 33 
v R L1 L2 L3 L4 TL 
80 RS 13 21 10 13 19 15 57 
GE 33 33 30 31 50 37 37 
N% 38 38 29 33 78 49 51 
L% 22 25 23 24 58 29 31 
W1 vl2 W3 T\il A1 A2 TA c 
RS 15 10 16 41 18 10 28 160 
GE 41 35 32 36 36 32 34 35 
N% 64 43 32 49 46 33 40 46 
L% 61 34 29 41 37 30 33 29 
* See Appendix D 
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Appendix G (cont . ) 
Hea ring 
Impaired Grade Year of Type of 
Subject Score Sco re* 
v R L1 L2 L3 L4 Tl 
24 4 81 RS 22 37 20 18 23 17 78 
GE 49 50 50 47 59 48 51 
N% 55 58 56 50 75 52 60 
L% 45 53 51 43 65 50 56 
fJl 112 W3 T\1 Al A2 TA c 
RS 18 11 23 52 25 14 39 228 
GE 50 48 46 48 56 47 52 50 
N% 59 52 46 56 75 50 68 60 
L% 52 32 39 42 67 46 60 50 
v R Ll L2 L3 L4 TL 
80 RS 21 29 24 25 25 21 95 
GE 43 40 55 52 58 46 53 
N% 64 57 86 82 89 68 86 
L% 50 42 60 63 76 43 67 
111 H2 lB TW A1 A2 TA c 
RS 16 13 28 57 18 14 32 234 
GE 43 43 44 43 36 37 37 43 
N% 70 68 67 73 46 49 52 71 
L% 60 49 57 54 32 44 39 50 
* See Appendix D 
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APPEND IX H 
Ach i evement Scores from the l01·1a Test of Basic Ski 11 s 
for the Norma l Hear ing Contro l Subjects 
Norma 1 
Hearing Grade Year of Type of v HA R Il-l M- 2 n1 c Subject Score Score* 
81 RS 36 63 54 32 20 52 205 GE 44 46 35 34 29 32 40 N% 99 99 91 98 93 97 99 
2 81 RS 18 33 36 15 44 131 GE 23 18 23 30 21 26 21 N% 67 46 63 92 60 85 60 
3 81 RS 20 38 48 21 14 35 141 GE 25 22 30 18 19 19 24 N% 75 64 82 45 50 50 72 
4 81 RS 25 46 44 24 11 35 150 GE 29 31 28 23 14 19 28 N% 89 93 77 69 30 50 85 
81 RS 26 43 58 23 19 42 169 GE 31 28 37 22 27 25 29 N% 92 88 94 65 88 81 88 
6 81 RS 23 43 48 28 19 47 161 GE 27 28 30 29 27 28 29 N% 83 88 82 90 88 90 88 
7 2 81 RS 21 50 46 20 16 36 153 GE 36 46 37 32 27 30 41 N% 76 96 74 63 42 55 90 
80 RS 13 35 33 18 15 33 114 GE 18 19 21 15 21 18 20 
N% 46 50 57 26 60 45 55 
8 2 81 RS 28 55 63 31 27 58 204 GE 50 56 59 48 44 46 54 
N% 98 99 99 98 96 98 99 
80 RS 27 31 62 30 21 51 171 GE 34 16 45 32 33 33 33 N% 96 38 99 96 97 98 95 
9 2 81 RS 25 39 48 27 19 46 158 GE 43 35 39 42 31 37 40 
N% 92 73 78 92 59 84 87 
*See Appendix D 
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Appendix" H (cont. ) 
No rma l 
Hearing Grade Year of Type of v HA R ~i-1 t~-2 m c 
Subject Score Score* 
') 2 80 RS 15 32 28 24 13 37 112 
GE 21 17 17 23 18 21 19 
N% 59 42 41 69 45 61 50 
10 2 81 RS 16 37 34 19 16 35 122 
GE 30 33 27 30 27 21:! 32 
N% 54 65 44 55 42 50 63 
80 RS 16 39 29 22 17 39 123 
GE 22 23 17 20 24 22 21 
N% 63 68 41 56 76 66 60 
11 2 81 RS 13 31 26 19 12 31 105 
GE 25 28 21 30 18 24 23 
N% 38 47 23 55 16 29 26 
80 RS 18 30 29 19 17 36 113 
GE 23 15 15 16 24 20 17 
N% 67 34 31 32 76 56 40 
12 2 81 RS 21 48 50 21 21 42 161 
GE 36 44 41 34 33 34 40 
N% 76 94 83 70 70 73 87 
80 RS 18 32 39 27 16 43 132 
GE 23 17 25 27 22 25 22 
N% 67 42 69 83 65 81 65 
v R L1 L2 L3 L4 TL 
13 3 81 RS 26 35 24 23 17 27 91 
GE 51 45 55 48 46 56 51 
N% 88 71 86 75 71 86 83 
L% 82 59 80 57 56 85 69 
\'1 \'12 W3 Tl~ A1 A2 TA c 
RS 13 05 24 42 24 15 39 233 
GE 37 20 39 32 45 38 42 44 
N% 49 06 57 33 76 53 70 73 
L% 44 07 51 25 65 44 55 58 
v R Ll L2 L3 L4 TL 14 3 81 RS 11 23 17 07 09 18 51 GE 29 35 45 20 27 41 33 N% 28 44 68 06 21 58 38 
* See Appendix 0 L% 09 24 43 04 14 43 28 
40 
Appendix H (cont .) 
Normal 
Hearing Grade Yea r of Type of 
Subject Score Score* 
vll W2 H3 TI-l Al A2 TA c 
RS 11 09 18 38 18 10 28 151 
GE 33 32 34 33 35 32 34 33 
N% 35 34 39 37 45 33 40 38 
L% 28 22 20 20 42 35 39 20 
v R L 1 L2 L3 L4 Tl. 
15 3 81 RS 24 45 21 21 23 27 92 
GE 47 53 51 45 55 55 52 
t1 % 80 88 79 68 87 85 85 
L% 50 82 59 36 53 82 55 
W1 W2 W3 TW Al A2 TA c 
RS 22 11 28 61 20 14 34 256 
GE 55 37 44 45 39 37 38 47 
N% 92 49 67 78 56 49 56 81 
L% 90 31 65 59 48 49 47 63 
v R Ll L2 L3 L4 TL 
16 3 81 RS 20 41 25 24 11 17 77 
GE 41 49 57 50 31 40 45 
N% 62 81 89 79 32 56 71 
L% 33 65 73 52 16 27 37 
kll 1'12 W3 TW Al A2 TA c 
Rs 15 14 27 57 14 15 29 224 
GE 43 46 43 44 30 38 34 43 
N% 70 76 72 76 23 53 40 71 
Lfo 44 55 59 5/L.; 09 40 15 45 
v R L1 L2 L3 L4 TL 
17 4 81 RS 35 56 29 31 27 29 126 
GE 58 70 64 71 78 72 71 
N% 94 94 82 91 98 93 95 
L% 98 95 80 95 99 96 97 
;n HZ W3 HJ Al A2 TA c 
RS 28 24 50 99 32 25 57 373 
GE 71 77 81 76 70 68 69 71 
N% 95 98 99 99 96 96 97 98 
L% 94 98 99 99 98 97 98 99 
*See Appendix D 
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Jl. ppendi x H (cont.) 
Normal 
Hearing Grade Yeil r of Type of 
Subject Sca rE' Score* 
v R Ll L2 L3 L4 TL 
80 RS 27 54 28 34 34 32 128 
GE 53 64 61 64 67 65 64 
N% 91 98 94 98 98 97 99 
L% 88 98 92 98 97 99 99 
1<1 W2 H3 nJ Al A2 TA c 
RS 23 19 34 76 29 22 51 336 
GE 57 61 53 57 56 54 55 59 
N% 94 96 93 97 96 96 97 98 
L% 94 98 90 93 99 93 99 99 
v R Ll L2 L3 L4 TL 18 4 81 RS 29 49 25 21 25 28 99 
GE 57 62 57 54 63 70 61 
N% 77 85 70 63 81 90 80 
L% 75 82 64 61 78 94 73 
Wl W2 '!3 Tt< Al A2 TA c 
RS 21 19 20 63 13 11 24 264 GE 57 67 42 55 38 43 41 55 
N% 78 90 34 76 22 37 31 74 
L% 60 82 31 56 33 37 36 66 
v R Ll L2 L3 L4 Tl 80 RS 27 43 17 25 24 26 92 
GE 53 51 45 52 57 54 52 
N% 91 84 68 82 88 83 85 
L% 88 78 43 69 78 78 75 
Hl 1<2 H3 TW A1 A2 TA c 
RS 15 17 21 53 18 19 37 252 
GE 41 55 36 44 36 46 41 48 
N% 64 91 46 76 46 85 67 83 
L% 49 88 39 56 38 66 52 73 
v R Ll L2 L3 L4 TL 19 4 81 RS 28 56 10 29 26 28 93 
GE 56 70 34 69 64 70 59 
N% 74 94 19 89 83 90 76 
L% 56 83 18 80 74 91 67 
* See Appendix D 
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.O.ppend i X H (cont . ) 
Nanna 1 
Hearing Grade Year of Type of 
Subject Score Sea re* 
Ill 112 W3 TW Al A2 TA c 
RS 23 21 32 76 21 21 42 295 
GE 61 71 57 63 50 57 54 60 
N% 85 95 79 90 58 84 74 85 
L% 64 91 64 72 57 79 74 72 
v R Ll L2 L3 L4 TL 
80 RS 28 35 18 30 32 31 111 
GE 55 45 47 58 65 63 58 
N% 94 71 72 91 97 95 93 
L% 83 55 44 83 94 97 83 
Wl \.J2 W3 TW Al A2 TA c 
RS 20 20 30 70 26 14 40 284 
GE 51 63 47 54 49 37 43 51 
N% 87 98 83 94 87 49 74 90 
L% 83 99 77 92 83 46 62 82 
v R Ll L2 L3 L4 TL 
20 4 81 RS 34 43 18 25 16 21 80 
GE 66 56 46 63 46 56 53 
N% 92 73 47 80 47 67 64 
L% 98 75 46 80 49 71 64 
Wl W2 W3 T\.J Al A2 TA c 
RS 21 18 34 73 28 11 39 269 
GE 57 65 59 60 62 43 53 58 
N% 78 88 83 85 89 37 71 81 
L% 76 84 90 84 91 45 78 83 
v R Ll L2 L3 L4 TL 
80 RS 27 37 14 23 08 11 56 
GE 53 46 39 48 24 29 35 
N% 91 74 55 75 13 31 44 
L% 94 77 31 57 09 22 26 
\.Jl H2 W3 HI Al A2 TA c 
RS 18 12 19 49 26 14 40 209 
GE 47 40 34 40 45 40 43 43 
N% 81 58 39 64 76 62 74 71 
L% 78 54 29 53 83 68 75 65 
* See Appendix D 
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Appendix H (cont.) 
Norma 1 
Hearing Grade Year of Type of 
Subjec t Score Score* 
v R L 1 L2 L3 L4 TL 21 4 81 RS 30 50 33 27 27 27 114 
GE 59 63 69 66 66 68 63 
N% 81 86 89 85 85 88 90 
L% 71 85 87 86 84 90 89 
H1 \~2 vJ3 TW A1 A2 TA c 
RS 17 14 34 65 18 16 34 293 
GE 49 56 59 55 46 49 48 58 
N% 55 74 83 76 46 56 55 81 
L% 55 65 84 73 50 60 58 76 
v R Ll L2 L3 L4 TL 
80 RS 21 16 24 29 23 27 103 
GE 43 25 55 57 56 56 56 
N% 69 16 86 90 87 86 91 
L% 60 09 80 86 80 84 87 
W1 \~2 W3 TW A1 A2 TA c 
RS 13 15 28 56 23 14 37 233 
GE 37 49 44 43 43 37 40 41 
N% 49 83 67 73 69 49 63 65 
L% 46 72 74 63 72 53 61 57 
v R L1 L2 L3 L4 TL 
22 4 81 RS 32 53 35 24 28 28 115 
GE 62 56 73 61 67 70 68 
N% 87 91 94 77 87 90 91 
L% 92 95 96 87 92 97 95 
W1 V/2 1<13 TW A1 A2 TA c 
RS 21 22 39 82 28 24 52 334 
GE 57 73 65 65 62 65 64 65 
N% 78 96 92 92 89 95 94 93 
L% 90 97 94 96 95 97 97 96 
v R Ll L2 L3 L4 TL 
80 RS 27 48 30 24 24 30 108 
GE 53 56 64 50 57 61 58 
N% 91 92 96 79 88 93 93 
L% 92 97 99 85 91 98 96 
* See Appendix D 
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Appendix H (cont. ) 
No rmal 
Hearing Grade Ye~r of Type of 
Suh.iect Score Sco re* 
Wl W2 W3 HI A1 A2 TP. c 
RS 17 14 30 61 24 23 47 291 
GE 45 46 47 46 45 56 51 53 
N% 76 76 83 81 76 97 93 93 
L% 77 77 90 84 82 99 97 95 
v R L1 L2 L3 L4 TL 
23 4 81 RS 20 39 15 17 18 18 68 
GE 46 52 42 45 50 50 47 
N% 46 63 37 45 56 55 50 
L% 44 64 33 41 51 43 43 
W1 vJ2 vl3 TH A1 A2 TA c 
RS 16 10 28 54 13 15 28 209 
GE 47 45 52 48 38 48 43 47 
N% 49 44 65 56 22 53 38 52 
L% 58 41 74 60 28 60 41 50 
v R Ll L2 L3 L4 TL 
80 RS 14 28 16 12 23 18 69 
GE 34 39 43 29 56 41 42 
N% 41 55 64 27 87 58 64 
L% 25 40 49 19 73 39 45 
v!l H2 H3 TH A1 A2 TA c 
RS 15 13 24 52 24 09 33 196 
GE 41 43 39 41 45 30 38 39 
N% 64 68 57 67 76 27 56 58 
L% 61 57 63 56 74 23 51 45 
v R L 1 L2 L3 L4 TL 
24 4 81 RS 36 52 29 17 25 24 95 
GE 62 65 64 45 63 62 59 
N% 87 89 82 45 81 78 76 
L% 88 93 76 58 72 78 68 
vll H2 H3 Tl' A1 A2 TA c 
P.S 21 13 35 69 25 21 46 294 
GE 57 53 61 57 56 57 57 60 
N% 78 66 87 80 75 84 82 85 
L% 70 45 87 67 67 81 75 79 
* See Appendix D 
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Appendix H (cont.) 
Norma 1 
Hearing Grade Year of Type of 
Subject Score Score* 
v R Ll L2 L3 L4 TL 80 RS 27 45 28 30 28 29 115 
GE 53 53 61 58 61 59 60 
N% 91 88 94 91 93 90 95 
L% 87 85 87 89 87 93 93 
yJl ~12 H3 TH Al A2 TA c 
RS 14 18 33 65 23 17 40 292 GE 39 58 51 49 43 42 43 52 
N% 56 94 90 87 69 70 74 91 
L% 43 93 87 77 59 58 57 86 
* See Appendix D 
